clearly defined yet, we aimed to investigate the possible relationship between PE and platelet glycoprotein V (GPV), which is an integral platelet membrane protein involved in the function of the GPIb-V-IX receptor. Fifty patients with PE and 37 normotensive pregnant women (controls) were enrolled in this study. Fasting blood samples were collected and soluble GPV (sGPV) levels were determined using a commercially available enzyme immunoassay. No statistically significant difference in sGPV was found between PE patients and control subjects. There was no correlation between sGPV and platelet counts or between pregnancy duration and platelet counts. Further clinical and experimental investigations are needed to elucidate the pathological processes involved in the development of PE in complicated pregnancies.
Introduction
The change from the non-pregnant to the pregnant state in females is associated with activation of the haemostatic system, which is an integral part of an inflammatory reaction. 1 -5 Enhanced haemostasis is even more pronounced when pregnancy is complicated by pre-eclampsia (PE) 1 and PE occurs in 6 -8% of all pregnancies worldwide. Research on the biomarkers of vascular endothelium and leucocyte activation has suggested that PE may arise from a maternal systemic inflammatory response associated with endothelial dysfunction. 6 Platelet hyperfunction could also complicate the pathobiological processes in PE, according to the findings of several investigations into thrombocytes and their metabolites in PE. 1,3,7 -9 Whether 'platelet hyperfunction' is a cause or effect in PE remains to be investigated, however, since endothelial dysfunction may also lead to 'secondary' platelet activation.
K Acar, A Sucak, Y Beyazit et al.

Lack of platelet activation in pre-eclampsia
Platelet glycoprotein V (GPV) is an integral membrane protein of platelets that is involved in the function of the GPIb-V-IX receptor. 10 The circulating soluble form of GPV (sGPV) serves as a biomarker of in vivo platelet activation. 10 -12 The aim of this study was to assess circulating sGPV concentrations in patients with PE. Since sGPV indicates ongoing platelet activation, sGPV levels may demonstrate primary platelet activation in PE patients. Elucidation of the function of platelets is important because antiplatelet drugs have been suggested for the clinical management of PE patients. 13
Patients and methods
STUDY POPULATION
Patients with PE and normotensive pregnant subjects (controls) were enrolled in the study. PE was diagnosed when the blood pressure was ≥ 140/90 mmHg for the first time during pregnancy after 20 weeks of gestation, and proteinuria was ≥ 300 mg/day or 30 mg/l (1+ dipstick) in random urine samples. A normal normotensive pregnancy was defined as a singleton pregnancy, with a diastolic blood pressure of ≤ 85 mmHg and no proteinuria. Patients with HELLP syndrome (haemolytic anaemia, elevated liver enzymes and low platelet count) and intrauterine exitus were excluded from the study. The study was performed in Zekai Tahir Burak Women's Health, Education and Research Hospital in accordance with the Declaration of Helsinki and each participant gave written informed consent.
LABORATORY ANALYSES
Fasting blood samples were collected from a large peripheral vein of each study subject without using a tourniquet. The first 2.0 ml of blood was discarded, then 4.5 ml was drawn into a Diatube-H CTAD (sodium citrate, theophylline, adenosine and dipyridamole) tube (Becton Dickinson, Plymouth, UK). The tube was immediately placed on ice and was centrifuged within 1 h at 2500 g at 2 -8 ºC for 20 min. The supernatant was centrifuged again at 2500 g at 2 -8 ºC for 20 min to prepare plateletdepleted plasma, which was stored at -80 ºC until the thrombosis markers were measured. Soluble GPV levels were determined using a commercially available enzyme immunoassay (Asserachrom ® Soluble GPV, Stago, Asnières, France). The assay was performed according to the manufacturer's instructions.
STATISTICAL ANALYSES
Statistical analyses were performed with SPSS ® version 13.0 for Windows (SPSS Inc., Chicago, IL, USA). Results are given as the mean ± SD. Student's t-test was used to analyse any differences between the two groups. Pearson's correlation coefficient was used for correlation analysis. A P-value < 0.05 was considered to be statistically significant.
Results
Fifty patients with PE and 37 normal normotensive pregnant women (controls) were enrolled in this study and their clinical characteristics are shown in Table 1 . There were no significant differences between the two study groups with respect to age, duration of pregnancy (weeks), haemoglobin level, leucocyte counts and sGPV levels. Although the platelet counts were normal in both groups, those of the PE patients were significantly lower than the control subjects (P < 0.05). Correlation analyses showed no association between sGPV levels and platelet counts, sGPV levels and blood pressure, or between pregnancy duration and platelet counts. We did, K Acar, A Sucak, Y Beyazit et al. Lack of platelet activation in pre-eclampsia however, find a negative correlation between systolic/diastolic blood pressure and platelet counts (r 2 = -0.222 and -0.243, P < 0.05).
Discussion
In this study, there were no significant differences in the sGPV levels between PE patients and normal normotensive pregnant subjects, although the platelet counts of PE patients were significantly lower than those of the controls. Since sGPV is a biomarker of platelet activation, 10 -12 the pathophysiology of PE may not be explained solely by the hyperfunction of thrombocytes. Previous studies, that particularly focused on Pselectin, proposed that platelet activation is prominent in PE. 7,8 P-selectin is a marker located at the junction between the endothelium and platelets. 14 Vascular endothelial dysfunction and neutrophil activation have been well documented in PE, 1, 6, 15 and the endothelial expression and regulation of platelet activating receptors have also been described. 16 Platelets from PE patients have been found to exhibit no significant thrombopoietin potentiation, 17 which is quite important in platelet activation. 18 Moreover platelet activation suppressors, such as adenosine, may compensate and tend to prevent excessive platelet activation in PE. 8 Taken together, platelet function in PE seems to be related to the interactions of numerous vascular endothelial and leucocyte molecules. The findings of our present study with sGPV in PE suggest that the platelets of PE patients do not tend to be primarily activated. Their functions seem to be affected by the complicated ongoing events of systemic generalized inflammation, vascular endothelial dysfunction and leucocyte hyperfunction. 6,19 -21 The preventive use of antiplatelet drugs is a matter of debate in PE. 13 The rationale for using antiplatelet drugs, such as low-dose aspirin, in PE is based on the findings that deficient intravascular production of prostacyclin, which is a vasodilator, and excessive production of thromboxane, which is a vasoconstrictor and stimulant of platelet aggregation, were evident in PE. 13 A metaanalysis of 59 trials (37 560 women with PE) 
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revealed that there may be a 17% reduction in the risk of PE associated with the use of antiplatelet agents. 13 This meta-analysis also demonstrated that, although there was no statistical difference in the relative risk based on maternal risk, there was a significant increase in the absolute risk reduction of PE for high-risk compared with moderate-risk women. 13 There were no statistically significant differences between treatment and control groups for many other outcomes. 13 Currently little is known, therefore, about which women with PE are most likely to benefit, when antiplatelet agents should be started and at what dose they should be used. 13 The findings of our present study with sGPV in PE suggest that there may be at least a subpopulation of PE patients in whom platelet activation, if it occurs, is not the primary event. Their disease management, therefore, should focus on the systemic generalized inflammation, vascular endothelial dysfunction and leucocyte hyperfunction, 6,19 -21 rather than taking an antiplatelet approach.
The haemostatic changes that occur during pregnancy are strictly regulated by numerous regulatory molecules of primary and secondary haemostasis that are active at times of health or disease. 4, 5, 19, 22 These changes may be due to the ongoing maternal systemic inflammatory response associated with endothelial dysfunction. 6 The findings of our present study suggest that the platelets of PE patients might not be the only components involved in the pathological haemostasis characteristic of PE. The enhanced haemostasis observed in PE patients appears to result from upregulated inflammation, vascular endothelial dysfunction and leucocyte hyperfunction. 6,19 -21 Coagulation proteins, natural anticoagulant molecules, profibrinolytic enzymes and antifibrinolytic regulators should all be considered, therefore, when investigating the pathological haemostatic processes observed in PE, and in the anticoagulant disease management of PE patients in the clinic.
Further clinical and experimental investigations are required in order to understand fully the pathological processes involved in the development of PE in the complications of pregnancy. It is hoped that further research will lead to the development of improved clinical strategies for the management of PE in pregnant women.
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